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Introduction

The radiation team’s challenge is taking
into account the Lunar Micro – Rover
(LMR) exposure to the varying types,
strengths,
t
th and
d levels
l
l off ionized
i i d radiation
di ti
while traveling from low earth orbit,
traversing the Van Allen Belts and the
interplanetary medium, in addition to its
life on the lunar surface. Sources of
ionizing radiation stem from solar particles
events (SPE), galactic cosmic rays
((GCR),
), and trapped
pp
radiation within and
along Earth’s magnetic field. The LMR
electrical components will fail if not
hardened against these forces. Mission
success depends on a firm knowledge of
radiation levels, which must be anticipated and predicted for the life of the
rover.
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Galactic cosmic rays (GCR) are particles
from other stars and heavy ion sources
that shower the solar system from novas
and super novas in our galaxy and
beyond. They consists of ionized radig p
proton up
p to uranium.
ation from a single
The fluxes of these particles are very low
and generally travel close to the speed of
light. Heavy elements such as iron can
produce intense ionization as they pass
through matter. A single cosmic ray can
disable a satellite if it hits an un lucky
integrated circuit.
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A.
Figure A displays an example of a solar particle event (SPE).
(SPE) SPEs
are mass ejections of energetic electrons, protons, alpha particles,
and heavier particles that can be accelerated at near relativistic speeds
(30-90% of the speed of light) by
shock waves that precede coronal mass ejection.We can divide
solar activity into four main components. Solar flares, coronal
mass ejections, high speed solar
wind, and solar energetic
particles.

When GCRs hit the lunar regolith it
forms neutrons. Figure C demonstrates new points of secondary
radiation the rover will encounter
on the lunar surface. These
collisions will pepper the undercarriage of the LMR at a rate of 3 –
5.5 counts per second, with
energies between 1 – 10 KeV.
KeV
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D.
Figure B is an artist rendition of the Van Allen Belts. The inner
belt is in a region between 1000 to 6300 Km at the Earth’s
equator. It contains a population of protons with energies
10 – 100 MeV. The outer portion remains at an
altitudes roughly 15
15,000
000 to 20
20,000
000 Km
Km. It contains
mainly electrons with energies up to 10 MeV. These
charged particles revolve around the Earth along the Earth’s
magnetic field lines.

On the lunar surface, the rover will
encounter most of its radiation. The
greatest number of particles will be protons, with other heavier nucleons on a rapid
decreasing concentration scale. Single protons
will make up about 84 percent of the ionized radiation striking the rover on
the moon. A constant rate of 1.55 e^3 particles cm-2 s-1 will strike the rover
with energies ranging between 100 – 450 MeV. Very rarely will particles
above this range present themselves. During short missions under one
month par-ticle energies above 100 MeV are of little concern.
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